
MATH 10C: Calculus III (Lecture B00)

mathweb.ucsd.edu/~ynemish/teaching/10c

Week 3:

homework 3 (due Tuesday, October 18)

Midterm 1: Wednesday, October 19 (vectors, dot 
product, cross product, equations of lines and 
planes)

Today: Vector-valued functions

Next: Strang 3.2

:



Equation of a plane
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Consider a plane containing point D= (xoiyo ,
-2. ) with

normal Vector À = La , b. c) .

Then point ✗ = (xiy ,
2- )

Delong to this plane if and only if

ÂIPÎ
,
i. e. À .PT/--ovectorequationot a plane

(*) a (x- x. ) + bly - yo ) + CA -2-01=0 scalar equation of
a plane

If we de note d'< = - axo - byo - czo ,
then (* ) becomes

ax + by + cz + D= o general farm of the equation
of a plane



Parallel and interesting planes
et Pi and Pz be two planes in IR? Then the following
possibilities exist :
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of P , and P2

NO Intersect ing
are parallel

If two planes Intersect ,

the intersection is a line !



Ending the line of intersection for two planes
Find the parametric and symmetric equations for the
line formed by the intersection of the planes

✗ +2 y +3 2- = 0
, xtyt 2- =

- t



Vector - valued functions

Definition A vector - value d function is a function that

fakes real members as inputs and gives Vector as

outputs , i. e.
,

Flt ) =

ÊH) =

Example Flt ) =

Î ( t ) =

Remark From now on we will not distingues h between
the point (xiyiz ) and the Vector ix. y ,

z >
,
both are just

lists of three real members



Vector - valued functions

Vector va Iued function Fct ) often represents a

Think about the motion of a planet , flight Otan

airplane or a bird etc
.

A vector - valued function may not be defined for all

real number
.

For example ,
ÊH ) =

is not defined for

You can explicit /y specify the set of real number

for which you
want to define the function by writing ,

e. g. ,

•

We call this set the



Vector - valued functions

If the domain is not explicit ly specified ,
we assume that

it is the set of

Example
FK ) = t' i ¥ it )

dom (Flt )) =

Some times the domain is found from the problem setup .

If the function describes the motion of a bird

between time O and Tim T
,
then the domain is



Velocity and acceleration

Imagine a particle noviny ( smooth /y ) through Space .

Let

The Velocity is the

It describes the

The acceleration is the

Mathematica / tg ,
the velocity is the dérivative

and the acceleration is

The dérivative are completed



Velocity and acceleration

Example Let Flt ) =

The Velocity :

The acceleration :

The path of this particle
is called a



Limitsofvector.ua/ued-funtionsLetFlt)--Lrilt),rzlt),rslt
) ) be a Vector - value d

function and /et [ =L Li , Lz , Lz ) .

Then the expression

meam that

If one or more of the limitslimr.lt )
,

Iim rzlt ) or
tito tito

limrlt ) do not exist
,
we sag that Iim Flt ) does

not exist .

tito 1- → to

Example what is

Iim < s¥ᵗ ,
et

,
cost )

trio



Continuity of vector - value d functions

A vector - valued function FH ) is continuous at to

if

This is equivalent to Iim r
, (f) = alto )

,

Iim ralt ) -- rzlto ) and
tito tito

Iim BH) -- B / to)
t→ to

Therefore
,
Flt ) being continuous at to is equivalent to

We soy that FAI is continuous if it is continuous at

euery single point to
.



Dérivative s of vector - value d functions

he dérivative of a vector - value d function F is

F
'

( t ) =

provided that the limit exists .
If F '

/ t ) exists ,
we soy that

F is
.
If F is différentiable at euery

point t from the Interval la , b) ,
we sag that F is différentiable

on (aib)
.

Notice that if Flt / = ( rect) , ra ( t ) ,
B ( t) ) ,

then

F
'

( t ) =

=



Calculus of vector - valued functions

Example Let Flt ) = ( sint ,
ét

,
t' - cet + 2)

Then

Summary

Calculus concepts ( Limit , Continuity ,
dérivative ) are

app tied to Vector - valued functions ComponentWise

( apply to each Component separate /y ) .

1f Flt ) represents the position of some Object , then
• F- ' ( t ) is the velocity of this Object ( IIFYHII is speed )

• À " (t ) is the acceleration of the Object



Integra Is of vector - value d functions

integration 0f vector - valued functions is done

if Flt) =L Mlt ) . re ( t ) ,
B (t ) >

,
then

and if a < b

Example • / ( sint ,
t'+2T

,

èᵗ > dt =

=

• [fint.i-i.int ) j' + ÈYÎ )dt =
0

=


